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(57)Abstract: 

PURPOSE: To improve diffraction efficiency under the limitation of the min. 
plotting size by a producing apparatus. 

CONSTITUTION: The gratings are formed of 4 stages of staircase shapes 
to an approximately saw tooth shapie at the narrow inter-grating spacing Pb 
near the outenmost periphery of the diffraction type lens consisting of the 
irregularly spaced diffraction gratings. The gratings are formed of 8 stages 
of the staircase shapes to the approximately saw tooth shape at the 
relatively wide inter-grating spacing Pb near the center. The min. working 
size is larger than the staircase width of the inter-grating spacing Pb. As a 
result the diffraction efficiency of the grating region increased in the 
number of the staircases is improved and the improvement in the diffraction 
efficiency over the entire part of the lens and the decrease in detrimental 
light are attained. The performance of the irregularly spaced diffraction 
gratings and the degree of freedom in designing the diffraction gratings are 
improved under the present fine working technique. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japanese Patent Office 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAal 4397DA4051 501 07P1 .h... 2001 /05/02 



i\$)B^m^nff ( J p) 



(A) 



(SOlnt.Cl. 

G02B 5/18 



7724-2K 



#r^¥ 5-150107 

(43)l>Wa ¥^5^ ( 1 9 9 3 ) 6 ^180 



F I 



l^p 3-312655 



W-^ 3^(1991) 11^278 



<71)m^A 00000037i5 

^^iP^^EiHiy^ 2T@ 4 3 #2^ 
(72)^0^^ 5# 

m:^^d^^K^^r^ 2T@ 4 3#2^ :t 



(54) [%m0^w] Tmmm\3im^^ 
(57) [mm] 




(B) 




1 

[ii^ii2] ^^mm(ofj:\^>mm^'¥-mm\z:hi^^^m 
m^<Di^^f)K i^^mm<Dm^mB^'Fmm,{z^\i 

m 1 \zmm<D^^mmm^^'¥'. 

[ 0 0 0 1 ] 

m^^zmu^-^fc^f-mm^^-r^^mmmmmm^iz 

[ 0 0 0 2 ] 

■^nxi^o. :itiiz'Dnx^o\Bimmm(D^\^^^m^^ 
^^^j^-^nx^xi^^o 03ti, uyXi^m^m-D^o 
tc, i^^(Dmmf}^-'mxrsi<mmizmm^nrz^*bF\ik 
(D:^mmm^^^'^\zj;:-oxm^^nrz\Himmuyx 

T^^u>xt {.xmrn-r^r^ibi^zit. w^mi^jS 
{z^n^\Bim^^^^mi^&(omm^<i: oi^^ <r£^jzo 
^zir^^^mf)^^^. cti^mm-t^fzib^zit. ^mm^ 

[ 0 0 0 3] c(D^mm\^>X(Dmm^T-/'^i^ — >^(D 
mmmm^mm^izij[\xCrzm^(Dm^mf}m4\z7F::^ 
nxi^^^o mm (a) {twi'L^F](o^^L-n&<Dm^E^z^ 
\-^^\B\mmu>x<Dm^mmm^^'rh(ox^K>. -^co 
^Tmmp a\:i-\-6^^z:k^i^. X, mm (b) \tm^m 
(Dmi^ F \zi^n^\s\mmu>x<D^^mmm^7j^th<D 

X$>0. ^cD^&^fp^P b^^^t>/^^ < TkoTl^'So ^ 

UT, z(Dm(D^o\z. ^^"f-a^mmm^fi^^^^zmm 
vtx^^h. -/u-x^^^m^-r^i^^^zi^i^^x I 0 

[0 0 0 4 ] vf)^Lut^ib. mm^j-i^^^-^^zmmtih 

cD-r^^;5^^, ^(Dmmmik^c<D^o{z^±\zmm^ 

^zm^-r^ct\tt^m^^z^'^mx$>^. vt^x. 

mm^m^ik\zm^r^c^xmmmmizi5.i&i^i^. m 

mmm^x^^rcnm±^^^^oizLxi^^. 

X. mmmm^±^f^rzii>\zmmm^^mmmz^KiiQ. 

\^^mik\zimj:vrcmm^'F'\zm'r^mmf)m^^^nx 

t^':>x7&mm\z$^mmm\zm^i^x\.^^. 
X. z.<Dmyt<D^mmi^^mmr^:^mtvx. i^-if 



I ) <#^¥5 - 1 5 0 1 0 7 

2 

t*t CO ^ ® ^ w f ^ lEi ^ M -r ^ i6 

^ ^ ^ ± ^ ti: ^ rc is?) { c ^ ® tfc ^ ® 4^ 1 1 ifi j- § X 
[ 0 0 0 5 ] L;5^U;^75^b. C CD^^S^^tc43tt^leItfT 

^=f't^mmm\zm^^nfz^(DXh^. -^mx^ 
mm^^=^\%'t(TyWimz^'^x^=^mmi^%U':>x\^^^ 

o^^^a)^^^^^^ A^<nmm\z^-^x^m^mz'i^ 

f^^-B:T^^r£UT*5D, 1113 (A) \Zm'tmL-V\(0^»L- 
#jfia)m^E (:::feiiTH, ^©*&^r«1I^P a ti + ^tc:;k: 
X. (B) tc^-r^^i^(^^^F 

9Jim\t±i^<Dmm^u^mmm{B\ifx^'f'<Dmmmu>x 

20 itkiiLT 8 1 XlZ^Xi&TLXL^v o 

[ 0 0 0 6 ] mm^iziti-zxDi^^mm^z^iff^mmf^ 

T^^^n^o ^^0. mmm^xmmm^izi&m-^-tt 
—^-i^-Aoyx^y hmtitmLxmmm&.±ti^o 

[ 0 0 0 7] m^(Dm^f)^c<D^oizm}tmm(Dmx± 
<D^^f}^^^^^nx\^^^^mo:>Tx. mmo^m^. sp 
^mm9J}m^mwii^x\.^^<D\t. ms (b) tc^-rj:'5 

om'Fmm^A m<Dmmxi5:Mm^zM^'r^J:oizvrz 
40 m^m\y>x<Dm^\^^mx'^m\t. ^i^mmt^mhn^^ < 
u^m^m<Dm^^ \z:^k-f^^i^mmp b ^^i^t^t 
p by Amm^zfj,^. 

[ 0 0 0 8] 

m<Dmmmti.\^ti.{tmm^ti.xf^mL. mm^'^m 

mmtur^x^^^^. mmmik^mmxT&m&^\zm^'r ^ 
50 m^^zi^\^^x\t. mm<D im^com^^D < vxm 



( 

3 

[ 0 0 0 9 ] *^B«(i. :i(D^otimmizm^T. 
\^±x^ ^^mr^mmm^^^t^m-r^ z L^^&^ft 

[0010] 

^\z^\^^x. ±m<D^o^mm^m\z^^mm(r)^^(D 

^mm(Dj2:\^^mf^x\tm\zm^<Dmm^m^^imx±<D 

c^o, :$-^m\z^^:^mmmmm^'¥-\-i.. m^m^^zj: 
-Dxmmmi^^zi&iuvfc^'Fmm^^r^^^izhr^^ 
mmmmm^'f-iz^iii^x. <};^fs.< 2:^^mcD^^mm 
x^mm^<Dm^^^:s:\^uz^rj,^ z^^f^mt-r^ho 
x$>^. ^i^mm<Dfj:\^^^f'm^izii[f^m^m^<D^ 
^T-mm(Dm^^^Tmmzioif^mmm^(Dmm. 

[0011] ^TM^c^fi^gtCP&UTPg^C>©^^^7i 

i^'it^z^x. xo~mmmm^\ziS:m^'^^z. ty)^x 
mxm^o:>mw^^mm^i±x<k o -mmmm^izisiiu^ 

[0012] 

mmm^7jkrho)x$>^. mm (a) \z^-r^m^^<D 
^^bni6:(DmmEx\±. 1 -DCDm^mmp a(Dmmmm 
^k^m^r^mmm^^t. vt^wi/^iz^^f^ 4mf)^^ s 
^(D^m^zmim^nx^^^^. mm (b) ic^-rmw 

[0 0 13] ZZ.X. fp^L-n&(Dm^E^z:$o\f^^T-m 

Pi^^. P a>2 X P b t UT^^T^ ti^EOl^ 
^/hijqX^?£(iP a/'8>P <hi^d:^. tf^oT, C 

\z^':>xmmmmi)t<D^^^$^^-r^rzisb(Dmf\^mi:^ 
m\t. mn-mi^iS:^ 4m(om^x^^Lrcm^<Dm^\^m 

^^^Ef^J^-r-S^^, EI1'^^^Pb1I^P75^P> 2 X P b;^ 



3 ) 4tM¥5 - 1 5 0 1 0 7 

4 

\zm^^nrz^^^(Dmmmu>Xf)mi^(Dm^x$>'Drz 
mj^mm^m^^xh. sm<Dm^\z^^mmmm^mm 
(DMi^^i^m^zuo . ^mmm\z^-r^ou\Bim^'r'(D 
^Bi^muyx^^^^zmm-r^ z tf}^x^ ^^bi^n 
(DmmEx. irDco^^mmommm^^ smcom^m 
ikxj5:mm\zm^Lrzm^<D^(Dmmx(Dmmmm\t9 
5 %x^^f)^^s mmm^<Dmw^^sm\zLrzmmx 
{t. mmmmf)^ 1 4 m^nmi)^\^±i^rzzt 

10 ^Zf^^o 

[00 14] ±m<D ^ o ^Z:^mmm\Z JitlJ/t. t^£3fe<O0 

mt^i'o^mmmm^mi^^x^^^m^zmmm^^ s m(Dm 
^m^xj&m&^\zm^x^x. u>x±^x(Dmm^m 
0\^±tmmyt(Di&m^mfifix^ ^(otz^s t^e^. 
m:^±,(Dmm t.U':>x\^^rzwmmj:(Dm^(Df^mti^^m 

^y)^^mu%^^(om%i}^'^m\zfs^^. 
[0 0 15] ifetc, :i^^mm\z^^m^m\^>x^nm 
htc%^^<Dm^m^. m2\z^':>xmm^^. m2 
20 \±. i^^^m\zx^]ai^mi^>x^%^\mhtz^^^^n^ 
om^mxi^K^ . m^i\tmm^2xmm^n^zti\z 

2 tKMmiz\tm^(Du>x^^r^^mu>X4f}m 
m^n. ^(DmitLmiz\t:^§^m<Dmmmx^^mifrm 
(a) uyx s-^utMLxi^^. X. mmmu>xs{z 
mmi^Tz^i^ 1 m^z^t^M s ^mm~r^^o ^timm^ 
nxiio. ^mu>X4\z^r>x. mwKDmmm? 

[00 16] zzx. ]B\mmu>xs<Dmm7mizm^f 

mmikiz^'DXj&iimizmf^-^nx^'^^^'L^m^c 
^(D9\^m<Dmmmm^^4m<Dm^Mik\zj:'DX'&M^\z 
m^^nxi^^mmmi^D t.y)^ibmf^^nx\,^^. 

T> ^>7^ci:< <ht)i^^l cD0;^t5l^3tg^^3 aH(pI^^&^ 
/t:$^->ffi5 acOTt^ltifiO^^'^m^C^^iiL, 0 

40 ^<Dmm(D^^mt^^^x^B\y>X4±i^(DtisLm/^ 
[0 0 17] ^mmm\t±m<D^o^zm^^tix\^^^/}'^ 

^7^3ti, ^0 6 T^O0;^lilW>ttA^a)[lIffi^)tgl55^' 3 

b;5t^pg$nT, \B\mmu>x s ^^t^nmi^>X4 ^ 
[00 18] zzx. \s\^muyX5\zmvx. 



( 4 ) 



l¥ 5 - 1 5 0 1 0 7 



[0019] ±^o<fc -5 :^mmm^z^n^i. ^^^m 

mw^i^^/v^^n'rM.'Dm^i^m^\^±x^x. j:o 
mmum^^^-r ^ c tf)^x ^ ^ . 
[ 0 0 2 0 ] ±.m(Dmmmx\tmmmu>x 5 
>x^(Dmitmiz^m^'^rzf)^. cntrpig^^n^ ^ t 

^m\z^m^-^^z:t^'^mx$>^. hfi^v. ccDig 20 
^, ^^3ao:)mmr^mmtit^vxyt^3b<Dmm 
-^r^m^o^^m^^^Mmiz^^Ku^Tztsb. mmm^D 
f)^^^[>mmc{zMvxmM&^\zm^i^-^n^:i ^\zu^. 

m{>r^ h^\z^^<Dm^^^^^^^'bm^cf)^m:kr^ 
mitziy.h(D±^^^'r^^i,z^^. t<D 
r^tt). \Blmmu>X5\t^^u>X4<Dmi^Lml&m\z^ 

[ 0 0 2 1 ] ±m<Dmmmx\t. ^mmu>X(Dm 

^\z. X. ^'bmmc^ s ^(Dmmm^\zm0^i^rcf)^. 



t^'bmMi,(D 1 'D,<D^i^mm<Dm^^tf)^mrji^^v^z 

[ 0 0 2 2 ] 

[^m(Dmm] ±m(D^v\z:$^^m\z^^^mmmmm 
^^(1, {}>ti< th2f)^m<D^^m^xmm(Dmik^m 
ti^^xmmm^^zi&iuvxm^-r^^o^zvtzfi^i^. 
vt^. mii^±0mmtr^':>x\^'^rzmmmx<Dmi^<Dmm 
t}mm^n. mmmmiz^-Dxmmm^^zm&ivrzmm 
m^^^'r^mm^^(Dyt^^^m^^B\z\^±'^-ti:^ 

^^^(Dm^fj^'^m^zu^o 



[mi] ^^m(D-mmmx^^\s\mm\^yx<D^^m 

(B) \tm^mHi5:<Dmmmx^^. 

m2] t^^m<Dmmmx$>^mmmu>x^m\^^rz^ 

[03] —^mti^i^mu>x<Dm^iE^mx^/b. 

>x<D^^mmmx^fo . (a) (s^^^L^ftieo^®^, 

(B) \tm9ymi^iS:(Dmmmx^^. 

ms] ^i^^(D^mmm^'¥'o:>mmmu>X(D3^mm 
mx^^. (A) \t.^*b^i^iE(Dmmm. (b) \tm9[:m 
ni&(Dmmmx^^. 

5 ^mmu>x 
c ^^L-m^ 

D 



im 1 ] 



im 2 ] 



(II 3] 




( 5 ) 



5 - 1 5 0 1 0 7 



(B) 



[@4] 






(B) -P^ 



[^aiS] ¥fi£4^3 ^ 1 6 B 

imiEM^mE^] 0 0 0 4 

[0 0 0 4] Lf)^{.u:^^^. wim^T-^t^^-^^zmmu^ 

\zm^^'r^:it{tmm^^z^'^mx^^. t^ox, 
m^^^^ik\zm^t^z,txmmm^^zjam^^t. m 

U ?^ ^ t C ^JD X b [El ^ ^ ( C K -r S M ^ t!)^ @ ^ /j: ^ n T 

v^^o mpL^ft. wm^ 2-1109 mmm 
^om^ o:>m^wjm^ smo^mmm^^zm^-r^ zt^ 
'Dxmu^^zmmmik\zm^i'Xi^^o ^vx. c(Dm 
m<DmifTm'f-^mm'r^ijmtLx. ^- 

^mf)^m^^hxi^^<. c<D^o\z. mmu^m'^i^o^ 
mmm^^^t^mmmT^mi¥'r^rzisb\z. 7:thu 

^t^rzisb{zw\mmvt^mm^^zj5:':^n:^j:^f)^ti:^tix 
imjEnmmm^] mmm 

imJEM^mE^] 0 0 0 5 



[ 0 0 0 5 ] ccDyj^^mmLfcm^cD^mmmmmm 
"f-iz^^mmuyxo^m^^m 5 \z7n-r. w^<Dz<Dm 

(Dmm^z^-Dxmmmmzmm^i^xm^vxi^o . m 

^(D^T-mmF a\t-^^\z±^< . X, mm (b) tc^ 

<Diifg\t±^ < mu':>x\^>^. mmm^^ c<D^o\zi&m 
mmmmm^(Dmmmu>x^itmvx s i %{z^xi& 

[^^^iE3 ] 

imjEM^mB^] 0 0 2 0 
[ifiE:^^] ^je 
[^iiEf^^] 

[0 0 2 0 ] ±^cr)^5S^TMilEl^^U>X5 ^ 1/ 

>xm(Dmi<Lm^z^m^'^rc/)K ctwzm-^^n^^ t 
tji<. \B\mmu>x s\t^mu>X4(DmitLmtmrji^ 
iyLm^z^m-^it^z t^'^mx^^. lt^^l. c<Dm 

mmf}^^i^^iz:k^ <u^rzisb. mmmnD^^^'bm^ 
cizMi^xmi^^\zm^\^^n^c tiizu^. c<Drzib. 

mzm^(DWLWif)^^^^^'ij>^^Cf)mi^^^Ct\ZU 

mmuyxs \ti^Bu>x 4<Dmi<Lmi5i^\zRm't^ c 



